08/04/2004 18:30 FAX 2128913547 



BAKER & MCKENZIE 



@004 



56104576-51 



Amendments to the Claims: 

The following listing of claims replaces all previous listings filed in this application. 
Listing of Claims: 

1 . (Currently Amended) An isoelectric gateway for use in the alteration of the 
composition of a sample comprising: 

a first ion-permeable barrier capable of restricting passage of molecules of a 
specified size h aving a character is tic pore size substantially restricting passage of 
molecules having a size * larger than the charact e ristic pore siz e of the b amer; 

a second ion-permeable barrier capable of restricting passage of molecules of a 
specified size h a ving a characteristic por e size sub s ta n tially restricting passag e of 
molecul e s having a size large^ - than the charact e ristic por e s i z e of the barrier , wherein the 
first ion-permeable barrier and the second ion-permeable barrier are selected from the 
group consisting of porous solids, non-ionic membranes isoelectric membranes, non- 
ionic gels and isoelectric gels, and wherein t he second ion-permeable barrier is positioned 
at a distance apart from the first ion-permeable barrier so as to define a space 
therebetween; and 

an isoelectric substance having a characteristic pi value and molecular weights 
such that the isoelectric substance cannot pass thro ugh an i on permeable barrier, the 
isoelectric substance a charact e ristic sige larg e r than th e pore size of th e ion p e rm e abl e 
barriers disposed in the space between the first and second ion-permeable barriers 
forming an isoelectric gateway, aad-wherein the ion-permeable barriers substantially 
restrict movement of the isoelectric substance through the ion-permeable barriers and 
wherein the pi value of the isoelectric gateway remains substantially constant during 
electrophoresis^ 
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2. (Cancelled) 

3. (Cancelled) 

4. (Cancelled) 

5. (Cancelled) 

6. (Currently Amended) The isoelectric gateway according to claim $1 wherein the 
first and second ion-penneable barriers are n on-ionic membran e s ar e unsupported 
membranes selected from the group consisting of cellulose esters, polysulfones, 
polyethersulfones, cross-linked polyacrylates and cross-linked cross link e d 

p oly acrylami des. 

7. (Currently Amended) The isoelectric gateway according to claim $1 wherein the 
first and second ion-permeable barriers are n on-ionic membranes ore supported 
membranes selected from cross-linked polyacrylamides supported on glass fiber, filter 
paper, polymeric mesh or paper. 

8. (Currently Amended) The isoelectric gateway according to claim 4 wherein 
claim 1 wherein the first and second ion-permeable barriers are porous frits selected from 
the group consisting of glass frits, ceramic frits, and polymeric frits. 

9. (Cancelled) 

10. (Original) The isoelectric gateway according to claim 1 wherein the isoelectric 
substance is selected from the group consisting of substances containing a combination of 
weak acid and weak base functionalities, substances containing a combination of weak 
acid and strong base functionalities, and substances containing a combination of strong 
acid and weak base functionalities. 

1 1 . (Previously Presented) The isoelectric gateway according to claim 1 wherein the 
isoelectric substance is selected from the group consisting of polymers with amino and 
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carboxylic acid groups, polymers with amino and phenolic groups, polymers with amino 
and phosphonic acid groups, polymers with amino and sulfonic acid groups, polymers 
with amino, carboxylic acid and phenolic groups, polymers with amino, carboxylic acid 
and phosphonic acid groups, polymers with amino, phosphonic acid and phenolic groups, 
polymers with amino, phenolic and sulfonic acid groups, polymers with amino, phenolic, 
carboxylic acid and sulfonic acid groups, polymers with amino, phenolic, carboxylic 
acid, phosphonic acid and sulfonic acid groups or polymers with imino and carboxylic 
acid groups, polymers with imino and phenolic groups, polymers with imino and 
phosphonic acid groups, polymers with imino and sulfonic acid groups, polymers with 
imino, phenolic and carboxylic acid groups, polymers with imino, phenolic and 
phosphonic acid groups, polymers with imino, carboxylic acid and phosphonic acid 
groups, polymers with imino, phenolic and sulfonic acid groups, polymers with imino, 
phenolic, carboxylic acid and sulfonic acid groups, polymers with imino, phenolic, 
carboxylic acid, phosphonic acid and sulfonic acid groups or polymers with quaternary 
ammonium groups and carboxylic acid groups, polymers with quaternary ammonium 
groups and phenolic groups, polymers with quaternary ammonium groups and 
phosphonic acid groups, polymers with quaternary ammonium groups and sulfonic acid 
groups, polymers with quaternary ammonium groups, phenolic and carboxylic acid 
groups, polymers with quaternary ammonium groups, phenolic and phosphonic acid 
groups, polymers with quaternary ammonium groups, carboxylic acid and phosphonic 
acid groups, polymers with quaternary ammonium groups, phenolic and sulfonic acid 
groups, polymers with quaternary ammonium groups, phenolic, carboxylic acid and 
sulfonic acid groups, polymers with quaternary ammonium groups, phenolic, carboxylic 
acid, phosphonic acid and sulfonic acid groups, and combinations thereof. 

12. (Original) The isoelectric gateway according to claim 1 wherein the isoelectric 
substance has a pi value ranging from about 1 to about 13. 

13. (Currently Amended) The isoelectric gateway according to claim 1 wherein the 
isoelectric substance is disposed stationary within the space between the ion-permeable 
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barriers, is disposed flowing through the space between the ion-permeable barriers, or is 
disposed flowing through the space between the ion-permeable barriers and recirculated 
therethrough. 

14. (Previously Presented) The isoelectric gateway according to claim 13 wherein the 
isoelectric substance remains substantially stationary within the space between the ion- 
permeable barriers. 

15. (Currently Amended) A method for altering the composition of a sample 
comprising: 

communicating an isoelectric substance disposed between a first ion-permeable 
barrier capable of ha ving a charact e ristic poro s ize s ubstantially -restricting passage of 
molecules hav i ng of a specified size larg e r than the chara cte ristic p o re size of the 
b arri erand a second ion-permeable barrier having a characteristic pore size 
subatantiall y capable of restricting passage of molecules havin g of a specified size larger 
than th e c haracteristic pore sizo of the barri e r to form an isoelectric gateway, wherein the 
isoelectric substance has a characteristic pi value and a characteristic siz e larg e r than th e 
por e size of lacks a covalent bond to the ion-permeable barriers,, and wherein the ion- 
permeable barriers substantially restrict movement of the isoelectric substance through 
the ion-permeable barriers; and 

applying a selected electric potential across associated electrodes positioned on 
opposing sides of the isoelectric gateway whereb v to cause migration of at least one 
component mevesthrough at least one of the ion-permeable barriers. 

1 6. (Currently Amended) An electrophoresis system for isoelectric focusing 
comprising; 

a first electrolyte chamber containing a first electrode; 

a second electrolyte chamber containing a second electrode, wherein the second 
electrolyte chamber is disposed relative to the first electrolyte chamber so that the 
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electrodes are adapted to generate an electric field in an electric field area upon 
application of a selected electric potential between the electrodes; 

a first sample chamber disposed between the first and second electrolyte 
chambers and proximate to the first electrolyte chamber so as to be at least partially 
disposed in the electric field area; 

a second sample chamber disposed between the first sample chamber and the 
second electrolyte chamber so as to be at least partially disposed in the electric field area; 

a first isoelectric gateway separating the first electrolyte chamber and the first 
sample chamber, wherein the first isoelectric gateway is comprised of a first ion- 
permeable barrier tewing n nh nr ant o rintio pore r,ize substantially capable of restricting 
passage of molecules h avin gof a specified size l arg e r than the characteristic poro siz e of 
tho barrierand a second ion-permeable barrier having a oharactcri a tic pore siz e 
subatantiall y capabte of restricting passage of molecules having of a specified size large? 
than th e characteristic por e s ize of th e barrie rto form an isoelectric gateway, wherein the 
first ion-permeable barrier and the second ion-permeable barrier are selec ted from the 
group consisting of porous solids, non-ionic membranes isoelectric membranes, non- 
ionic gels and isoelectric gels, wherein the isoelectric substance has a characteristic pi 
value and n rWnrtprinHr, r.i-zfl Inrgnr than the por e s ize o flacks a covalent bond to the ion- 
permeable barriers, and wherein the ion-permeable barriers substantially restrict 
movement of the isoelectric substance through the ion-permeable barriers and 
substantially prevent convective mixing of the contents of the first isoelectric gateway, 
the first sample chamber and the first electrolyte chamber; 

a first selective barrier separating the first and second sample chambers so as to 
impede convective mixing between contents of the first and second sample chambers; 

a second selective barrier separating the second sample chamber from the second 
electrolyte chamber so as to impede convective mixing between contents of the second 
sample chamber and second electrolyte chamber; 
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means adapted for communicating an associated first electrolyte to the first 
electrolyte chamber, 

means adapted for communicating an associated second electrolyte to the second 
electrolyte chamber, wherein the pH values of associated first and second electrolytes are 
different; 

means adapted for communicating a first fluid to the first sample chamber; and 

means adapted for communicating a second fluid to the second sample chamber, 
wherein at least one of the first and second fluids contains at least a sample; and 

means adapted for applying a selected electric potential between the electrodes 
wherein application of the selected electric potential causes migration of at least one 
component through at least one of the ion permeable barriers. 

1 7. (Original) The electrophoresis system according to claim 16 wherein a pH 
gradient is formed between the electrodes. 

18. (Currently Amended) The electrophoresis system according to claim 16 wherein 
the first selective barrier is a second isoelectric gateway which separates the first and 
second sample chambers, wherein the second isoelectric gateway is comprised of a third 
ion-permeable barrier having a characteristic pore size substantiall y capable of r estricting 
passage of molecules h a v ingof a specified size larger than th e characteristic pore size of 
the barrier and a fourth ion-permeable barrier having a characteristic poro sizo 
s nb s tantiall y capable of restricting passage of molecules havin po f a specified size larger 
than th e characteristic por e siz e of th e barri e rt o form an isoelectric gateway, wherein the 
isoelectric substance has a characteristic pi value and a characteristic size larger than the 
pore size of the third and fourth ion-permeable barriers and lacks a covalent bond to the 
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third and fourth ion-permeable barriers, and wherein the third and fourth ion-permeable 
barriers substantially restrict movement of the isoelectric substance through the third and 
fourth ion-permeable barriers and substantially prevent convective mixing between the 
contents of the second isoelectric gateway, the first sample chamber, and the second 
sample chamber. 

19. (Currently Amended) The electrophoresis system according to claim 16 wherein 
the second selective barrier is a second isoelectric gateway which separates the second 
sample chamber from the second electrolyte chamber, wherein the second isoelectric 
gateway is comprised of a third ion-permeable barrier having a ohamot e ri&tio pore s ize 
substantiall v capable of restricting passage of molecules having of a specified size larg e r 



than tho ch ar act e ri s tic poro size of the barri e r and a fourth ion-permeable barrier having a 
charact e ristic por e s ize substantiall v capable of restricting passage of moleculeshavmg of 
a specified size larger than th e characteristic pore size of th e barri e r to form an isoelectric 
gateway, wherein the isoelectric substance has a characteristic pi value and a 
characteristic size larger than the pore size o f the third and fourth ion-permeable barriers 
and lacks a covalent bond to the third and fourth ion-permeable barriers, and wherein the 
third and fourth ion-permeable barriers substantially restrict movement of the isoelectric 
substance through the third and fourth ion-permeable barriers and substantially prevent 
convective mixing between the contents of the second isoelectric gateway, the second 
sample chamber, and the second electrolyte chamber. 
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20. (Currently Amended) The electrophoresis system according to claim 1 6 wherein 

the first selective barrier is a second isoelectric gateway which separates the 
first and second sample chambers, wherein the second isoelectric gateway is 
comprised of a third ion-permeable barrier-h avi ng a characteristic pore size 
substantially capable of restricting passage of molecules h aving of a specified size 
larg e r than th e characteristic por e siz e of th e barrier and a fourth ion-permeable 
barrier having a characteristic po ro siz e Gubstantially capable of restricting passage of 
molecules having of a specified size larg e r than the characteristic poro size of the 
barrier to form an isoelectric gateway, wherein the isoelectric substance has a 
characteristic pi value and a characteristic size larger than the pore size of the third 
and fourth ion-permeable barriers and lacks a covalent bond to the third and fourth 
ion-permeable barriers, and wherein the third and fourth ion-permeable barriers 
substantially restrict movement of the isoelectric substance through the third and 
fourth ion-permeable barriers and substantially prevent convective mixing between 
the contents of the second isoelectric gateway, the first sample chamber, and the 
second sample chamber; and 

the second selective barrier is a third isoelectric gateway which separates the 
second sample chamber from the second electrolyte chamber, wherein the third 
isoelectric gateway is comprised a fifth ion-permeable barrier having a characteristic 
por e siz e substantially capable of r estricting passage of molecules havin g of a 
specified size larger than the charact e ri s tic pore size of the barr e r and a sixth ion- 
permeable barrier having a charact e ristic poro size subotantiall v capable of restricting 
passage of molecules having of a specified size larger than th e characteristic p ore size 
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of thoba merto form an isoelectric gateway, wherein the isoelectric substance has a 
characteristic pT value and a characteristic size larger than the pore size of the fifth 
md sixth ion-permea ble barriers and lacks a covalent bond to the third and fourth ion- 
permeable barriers, and wherein the fifth and sixth ion-permeable barriers 
substantially restrict movement of the isoelectric substance through the fifth and sixth 
ion-permeable barriers and substantially prevent convective mixing between the 
contents of the third isoelectric gateway, the second sample chamber, and the second 
electrolyte chamber. 



21. (Currently Amended) A method for isoelectric focusing comprising: 

communicating a first electrolyte to a first electrolyte chamber containing a first 
electrode; 

communicating a second electrolyte to a second electrolyte chamber containing a 
second electrode, wherein the second electrolyte chamber is disposed relative to the first 
electrolyte chamber so that the electrodes are adapted to generate an electric field in an 
electric field area upon application of a selected electric potential between the electrodes; 

communicating a first fluid to a first sample chamber disposed between the first 
and second electrolyte chambers and proximate to the first electrolyte chamber so as to be 
at least partially disposed in the electric field area; 

communicating a second fluid to a second sample chamber disposed between the 
first sample chamber and the second electrolyte chamber so as to be at least partially 
disposed in the electric field area, wherein a first isoelectric gateway separates the first 
electrolyte chamber and the first sample chamber, wherein the first isoelectric gateway is 
comprised of a first ion-permeable barrier having a characteristic por e siz e 
gu bsta nt iallycapable of restricting passage of molecules bavmgofa specified size larger 
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than th e characteristic poro aizo of the borri o r and a second ion-permeable barrier having 
a characteri s tic pore s ize s ubstantially - capable of restricting passage of molecules 
havingof a specified size l arger t han - th e c haracteristic poro size of the barri c r to form an 
isoelectric gateway, wherein the first ion-permeable barrier and the second ion-permeable 
barrier are selected from the group consisting of porous solids, non-ionic membranes 
isoelectric membranes, non-ionic gels and isoelectric gels, wherein the isoelectric 
substance has a characteristic pi value and a characteriotic oize larg e r than the pore aizo of 
lacks a covalent bond to the first and second ion-permeable barriers, and wherein the first 
and second ion-permeable barriers substantially restrict movement of the isoelectric 
substance through the first and second ion-permeable barriers and substantially prevent 
convective mixing between the contents of the first isoelectric gateway, the first sample 
chamber and the first electrolyte chamber, a first selective barrier separates the first and 
second sample chambers so as to impede convective mixing between the contents of the 
first and second sample chambers, and a second selective barrier separates the second 
sample chamber and the second electrolyte chamber so as to impede convective mixing 
between the contents of the second sample chamber and the second electrolyte chamber, 
wherein at least one of the first and second fluids contains a sample; and 

applying a selected electric potential to cause migration of at least one selected 
component through at least one ion permeable barrier. 

22. (Original) The method according to claim 21 wherein a pH gradient is formed 
between the electrodes. 



23. (Currently Amended) The method according to claim 21 wherein the first 
selective barrier is a second isoelectric gateway which separates the first and second 
sample chambers, wherein the second isoelectric gateway is comprised of a third ion- 
permeable barrier having a characteristic pore size substantially restricting passage of 
molecules having a size larger than the characteristic pore size of the barrier and a fourth 
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ion-permeable barrier having a characteristic pore size substantially restricting passage of 
molecules having a size larger than the characteristic pore size of the barrier to form an 
isoelectric gateway, wherein the isoelectric substance has a characteristic pi value and a 
charact e ristic size larger than th e por e size o f -lacks a covalent bond to the third and fourth 
ion-permeable barriers, and wherein the third and fourth ion-permeable barriers 
substantially restrict movement of the isoelectric substance through the third and fourth 
ion-permeable barriers and substantially prevent connective mixing between the contents 
of the second isoelectric gateway, the first sample chamber, and the second sample 
chamber. 

24. (Currently Amended) The method according to claim 21 wherein the second 
selective barrier is a second isoelectric gateway which separates the second sample 
chamber from the second electrolyte chamber, wherein the second isoelectric gateway is 
comprised of a third ion-permeable barrier having a charact e ristic pore size 



than the c haracteristic poro size of the barri e r and a fourth ion-permeable barrier having a 
chara ctori otic pore size substantially capable of restricting passage of molecules having of 
a specified size larger than the characteristi c pore siz e of the boiri e r to form an isoelectric 
gateway, wherein the isoelectric substance has a characteristic pi value and a 
characteristic siz e larger than th e poro siz e o fl acks a covalent bond to the third and fourth 
ion-permeable barriers, and wherein the third and fourth ion-permeable barriers 
substantially restrict movement of the isoelectric substance through the third and fourth 
ion-permeable barriers and substantially prevent convective mixing between the contents 




' capable of r estricting passage of molecules havin g of a specified size larger 
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of the second isoelectric gateway, the second sample chamber, and the second electrolyte 
chamber. 

25. (Currently Amended) The method according to claim 21 wherein 

the first selective barrier is a second isoelectric gateway which separates the 
first and second sample chambers, wherein the second isoelectric gateway is 
comprised of a third ion-permeable barrier havi ng a charact e ristic pore oizo 
s ubstantially capable of restricting passage of molecules having of a specified size 
larger than the characteristic por e siz e of th e barrior and a fourth ion-permeable 
barrier h aving a charact o ri G tio pore sizesub s tantiall y capable of restricting passage of 
molecules having of a specified size larger than th p ohorao t oris ti o pore siz e of th e 
barrior to form an isoelectric gateway, wherein the isoelectric substance has a 
characteristic pi value and a characteristic siz o larg e r than the pore siz e o f lacks a 
covalent bond to the third and fourth ion-permeable barriers, and wherein the third 
and fourth ion-permeable barriers substantially restrict movement of the isoelectric 
substance through the third and fourth ion-permeable barriers and substantially 
prevent convective mixing between the contents of the second isoelectric gateway, 
the first sample chamber, and the second sample chamber; and 

the second selective barrier is a third isoelectric gateway which separates the 
second sample chamber from the second electrolyte chamber, wherein the third 
isoelectric gateway is comprised a fifth ion-permeable barrier having a characteristic poro 
size substantiall y capable of restricting passage of molecules having of a specified size 
larg e r than the characteristic por e siz e of the barri e r and a sixth ion-permeable barrier 
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having achaxact e riotic poro siz e substantially capable of r estricting passage of molecules 
having of a specified size lorgor than the characteristic por e siz e of the banior to form an 
isoelectric gateway, wherein the isoelectric substance has a characteristic pi value and a 
characteristic size larger than th e poro aizo of lacks a covalent bond to t he fifth and sixth 
ion-permeable barriers, and wherein the fifth and sixth ion-permeable barriers 
substantially restrict movement of the isoelectric substance through the fifth and sixth 
ion-permeable barriers and substantially prevent convective mixing between the contents 
of the third isoelectric gateway, the second sample chamber, and the second electrolyte 
chamber. 

26. (Currently Amended) The isoelectric gateway according to claim 1 wherein the 
isoelectric substance has_abuffering capacity and conductivity around its characteristic pi 
value. 
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